Onychomycosis is a denomination used to describe nail infection usually caused by dermatophytes, yeast, and non-dermatophytic moulds (Mercantini et al. 1996 , Weitzman & Summerbell 1996 . These fungi may cause onychomycosis particularly as secondary invaders after damage by trauma or disease (Haneke 1991 , Elewski 1998 .
Onychomycosis is a denomination used to describe nail infection usually caused by dermatophytes, yeast, and non-dermatophytic moulds (Mercantini et al. 1996 , Weitzman & Summerbell 1996 . These fungi may cause onychomycosis particularly as secondary invaders after damage by trauma or disease (Haneke 1991 , Elewski 1998 .
Onychomycosis affects approximately 5% of the population worldwide (Murray & Dawber 2002) and represents around 30% of all superficial mycotic infection (Migdley et al. 1994 ) and 50% of nail disorders (Drake et al. 1996 , Ghannoum et al. 2000 .
Dermatophytes are responsible for nearly 90% of toenail onychomycosis and at least 50% of fingernail infections (Elewski 1998) . Candida species, particularly C. albicans, prevail in fingernail infections (Lopes et al. 1999 , Pontes et al. 2002 . Non-dermatophytic moulds are rare, but a number of species, such as Fusarim spp., Scytalidium spp., and Acremonium spp. have also been described as etiological agents of onychomycosis (Migdley et al. 1994 , Tosti et al. 2000 , Pontes et al. 2002 .
The epidemiology of onychomycosis has been well studied in some countries, but few data are available in tropical countries (Kam et al. 1997) . In addition, research on this theme is poorly exploited in Northeast Brazil. This study, therefore, seeks to improve knowledge of the epidemiology and the mycological features of onychomycosis.
Specimen collection and processing -The specimens were obtained from clinically abnormal nails, by a vigorous scraping of the nail bed, the underside of the nail plate and the hyponychyum, after cleaning the affected areas with 80% ethanol. The samples of each patient were placed in separate sterile Petri dish and transported to Medical Mycology Specialized Center. Scales scraped from the nails were analyzed for fungal elements, such as hyphae or blastoconidia, by direct microscopy examination, in potassium hydroxide (30%). For fungal cultures, all samples were inoculated on each of three isolation media (i) Sabouraud glucose agar (SGA; Difco Laboratories, Detroit, MI), (ii) SGA with 5% chloramphenicol, and (iii) Mycosel agar (Sanofi, France). The culture tubes were incubated at 28°C and examined daily for one month. Specimens from the lesions were repeatedly collected three times when it was observed growth of a nondermatophyte alone from a specimen that has tested positive for fungi on direct microscopy.
Strain identification -The yeast isolates were identified according to morphological characteristics and the biochemical profile. To determine yeast micromorphology, cornmeal-Tween 80 agar plates were streaked and stabbed with a 48-h-old yeast colony, covered with a sterile cover-slip, incubated at room temperature for 3 to 5 days in the dark to promote the production of chlamydospores, hyphae, pseudohypha, and arthroconidia. Biochemical tests were performed by assimilation method on yeast nitrogen base (Difco) containing 2% agar, using disks impregnated with various carbohydrate sources. Noticeable growth around the disks after 47 days of incubation at 28°C indicated assimilation of the respective carbohydrate sources. Fermentation of sugars was performed by inoculating 0.1-ml quantities of 48-h culture suspensions of test isolates into tubes of fermentation broth containing 2% solutions of the respective sugars. A positive result was indicated by production of acid and gas. Fermentation and assimilation tests were performed as suggested by Sandven (1990) . Dermatophyte identification was based on micromorphological aspects on slide culture in agar potato block. In addition, the identification was confirmed by hair perforation test in vitro, test on the positive urease and by analysis of vitamin requirement. The identification of nondermatophyte fungi species was performed by following micro and macroscopic evaluations of the primary cultures and slide culture in agar potato block, according to De Hoog et al. (2000) .
Statistical analysis -The study was conducted utilizing descriptive variable analysis. The Fisher test was used for the analysis associations of the categorized variables in percentages. The ANOVA and T-student were used for analysis associations of ages.
RESULTS
From 976 patients with clinical lesions in the nails, 512 (52%) had onychomycosis. Direct microscopic analysis was positive in 468 (47.95%) specimens. Clinical specimens from 158 patients were positive in microscopic examination, but had negative culture. In addition, fungal positive cultures were observed in 354 specimens, of which 310 and 44, respectively, were positive and negative in the direct examination (Table I) .
Regarding gender, 121 patients (24%) with onychomycosis were males and 391 (76%) were females. Patients with age varying from 40 to 59 years old were more affected and represent 41% of the positive results. The age groups least affected were from 0 to 9 years (2%); 10 to 19 years (6%), 70 to 79 years (8%); and > 80 years (2%) (Fig. 1) .
Fingernails were the most frequent anatomic site in 385 patients (75.2%) and toenail onychomycosis was confirmed in 111 patients (21.68%). In addition, 16 patients (3.12%) presented infections on fingernails and toenails simultaneously. The predominance of lesions in fingernails were higher (p = 0.022) in women (77.75%) than in men (66.94%). However, toenails were more affected (p = 0.016) in men (29.75%) than in women (19.18%), as illustrated in Fig. 2 .
With regard to the positivity of the direct exam and culture, of a total of 512 patients that tested positive for onychomycosis, 310 (31.76%) were positive in both exams, 158 (16.19%) were positive in only the direct exam, and 44 (4.51%) patients were positive only for culture (Table I) .
The etiological agent most frequently found in cases of onychomycosis was C. albicans with a total of 108 patients (30.51%), followed by C. tropicalis (n = 80; 22.6%) and C. parapsilosis (n = 78; 22.03%). Of the dermatophytic fungi, Trichophyton rubrum was the most involved, being responsible for 32 samples (9.04%). Other dermatophytic strains were identified, with T. tonsurans and T. mentagrophytes var. mentagrophytes responsible for 2.54 and 1.41% of cases of onychomycosis, respectively. Regarding filamentous, non-dermatophytic fungi, Fusarium spp. was the most frequently isolated, being responsible for 8.19% of cases. Geotrichum candidum was isolated in only two specimens, corresponding to 0.56% of cases of onychomycosis (Table II) .
In the cases of fungi of the genus Candida spp., females were most susceptible, representing 65% of cases analyzed. In Fusarium infections, it is possible to note a predilection for the female gender, having been affected in 68.97% of the data analyzed. In relation to other fungi, there was no gender-specific preference (Fig. 3) .
DISCUSSION
Onychomycosis is a chronic infection of the nails, nowadays considered a serious problem for public health, in view of its high occurrence in the world-wide population (Elewski 1998 ). This prevalence is probably even higher than is currently thought, as the difficulty in clinical-mycological diagnosis, inappropriate collection of material for analysis as well as ineffective treatment make it hard to ascertain the true profile of such onychopathies.
In this study, the prevalence of onychomycosis was confirmed in 52% of patients analyzed, these data exceeding those published in Madrid, Ontario, Northern Greece, Italy and Turkey, at 2. 8, 6.86, 20, 26.3 , and 41% respectively (Mercantini et al. 1996 , Gupta et al. 1997a , Kiraz et al. 1999 , Perea et al. 2000 , Koussidou et al. 2002 .
However, the results of this research demonstrated values near to those found by Lopes et al. (1999) , in a 10-year retrospective study in the South of Brazil, which showed positivity of 56.6% through culture. On the other hand, Pontes et al. (2002) , in the city of João Pessoa, Northeast Brazil, observed greater prevalence of onychomycosis, with 66.5% positive cultures.
Fungal nail infections increase with age (Mercantini et al. 1996 , Kam et al. 1997 , Dogra et al. 2002 , the average age of the population of positive patients analyzed in this study was 45.34 years. Within the female group, 62.16% of patients were between 30 and 59 years of age. Only 47.75% of men, however, were affected between the ages of 30 and 59. The increase in cases with age may be justified by repeated nail micro-trauma, due to a more prolonged exposure to pathogenic fungi (Drake et al. 1996 , Elewski & Charif 1997 ; as well as greater work activity and venous insufficency. During the study, a total of 31 patients failed to inform age, however, in view of this small number, there was no negative impact upon analysis.
With regard to children, during the study it was noted that 5% of then were individuals between 0 and 14 years of age, the predominant gender being female. According to Fernandes et al. (2001) , during a study with 137 chil- dren in Rio de Janeiro, Brazil, the presence of Tinea unguim in 3 patients (2.19%) was considered very low, such episodes frequently being accompanied by Tinea pedis, not to mention a family history of T. unguim. The low incidence of nail mycosis in infants may be justified by rapid nail growth in children, by the small surface area exposed to fungal invasion and, finally, to the low incidence of T. pedis in such individuals (Gupta et al. 1997b ).
The female gender was the most frequently infected, encompassing a total of 76% of patients testing positive for onychomycosis. Such data are in agreement with the findings of several authors (Mercantini et al. 1996 , Velez et al. 1997 , Bokhari et al. 1999 , Lopes et al. 1999 , GarciaMartos et al. 2000 , Koussidou et al. 2002 . The susceptibility of the female gender in our region may be explained by the work habits of such patients who, generally, work performing domestic chores in some occupations, such as: cooks, laundresses, cleaners. Thus, hands remaining wet for most of the day. In addittion, this state of affairs is aggravated by the chemical action of detergents. These causal factors are supported by the large incidence of infection of the nails of women's hands (78.96%) compared to those of men (21.04%), this anatomic site corresponds to 75.2% of the cases of onychomycosis in our study. Yeasts of the genus Candida were responsible for 70% of all positive cases, of which, 64.12% occurred in women.
Dermatophytes correspond to 13% of the positive cases analyzed. In our study, despite the low positivity of isolation of dermatophytic fungi, the male percentage of onychomycosis of toenails was superior (p = 0.016) to that of females. The use of closed footwear with rubber soles and of synthetic tights, which prevent transpiration may easily justify such findings. The existence of a dominant etiological pattern according to gender has already been demonstrated by Ellabib et al. (2002) and by Pontes et al. (2002) . It should be noted that many studies indicate dermatophytes as the main infectious agents in onychomycosis in toenails, the male gender being the most affected (Migdley et al. 1994) .
With respect to laboratory diagnosis, direct microscopy examination of clinical specimens was 85.57%. This percentage may be considered high, compared with the work of Kam et al. (1997) and Pontes et al. (2002) who obtained percentages of 14.3 and 68.4% respectively. Culture was positive in 354 cases, including 44 (4.51%) with negative direct examination and 310 (31.76%) with positive direct examination.
The diagnosis of onychomycosis cannot be performed only clinically, the laboratory studies being extremely important for the purpose of identifying etiological agents involved in the infection (Tasic et al. 2001) . The efficiency of the direct examination emphasises the importance of the method, when performed by experienced professionals, favouring the speed of diagnosis and treatment of patients. This approach may be considered, together with culture, as an extremely important procedure for the epidemiological study of onychomycosis.
The yeasts were the etiological agents most widely found in our studied population, with C. albicans and C. tropicalis being responsible for 30.51 and 22.6% of all cases evaluated. Species of Candida have been quoted in the literature as being responsible for most cases of onychomycosis world-wide (Kam et al. 1997 , Dogra et al. 2002 , Koussidou et al. 2002 .
According to Bokhari et al. (1999) and Lim et al. (1992) , the non-dermatophytic filamentous fungus most found in onychomycosis is Fusarium sp., such data being found in our region, where this fungus was the most widespread (8.19%) of all non-dermatophytic fungi, being considered only when direct examination and culture were positive three times consecutively.
In conclusion, this study demonstrated that yeasts of the genus Candida were the main agents causing onychomycosis in our region, as well as the importance of performing direct examination and culture in diagnosis of onychomycosis.
